The goal of the SeaBASS (Marine BioAcoustics Summer School) was to provide the opportunity for graduate students interested in pursuing careers in marine bioacoustics to develop a strong foundation of both marine animal biology and acoustics, foster technical communication across disciplines, and develop professional relationships within the field. This gave students an opportunity to learn from experts who discussed topics not often offered at universities due to the relatively small demand at any one institution.
LONG-TERM GOALS
The goal of the SeaBASS (Marine BioAcoustics Summer School) was to provide the opportunity for graduate students interested in pursuing careers in marine bioacoustics to develop a strong foundation of both marine animal biology and acoustics, foster technical communication across disciplines, and develop professional relationships within the field. This gave students an opportunity to learn from experts who discussed topics not often offered at universities due to the relatively small demand at any one institution.
OBJECTIVES
1. To provide fundamental concepts of underwater sound and marine animal biology and behavior to graduate students interested in pursuing careers in marine animal bioacoustics.
2. To create an environment for the open exchange of ideas related to current hot topics and challenges facing the field of marine animal bioacoustics. 
APPROACH
SeaBASS was structured after the successful PASS (Physical Acoustics Summer Session) that has been offered in alternate years for over two decades. SeaBASS was designed to support 30 graduate students and 10 expert lecturers. A week long curriculm was created where invited lecturers within the field of marine animal bioacoustics (academic, private, and management) provided half day seminars that described fundamental aspects of underwater sound and marine animal behavior, summarized the present state of the field, identified current obstacles and challenges, and discussed important "hot topics" areas (Table 1) . Each seminar included an introductory lecture followed by group discussions or group projects to gain a more in-depth understanding of the issues and technology. Structured social activities also allowed for students and presenters to interact informally to develop lasting professional mentorships for guiding the next generation of marine bioacoustics scientists. The SeaBASS curriculum included a general introduction to underwater sound, 8 specialized marine bioacoustics topics, and a "Hot Topics" session on the effects of sound on marine animals (Table 1) . Invited speakers presented material in half day sessions that included a traditional lecture covering fundamental topic concepts and an interactive activity consisting of analysis software demonstration and problem solving, experimental design exercises, group discussion, and a calibration exercise. Monday evening each student was given the opportunity to present a poster on their graduate research topic, methods, progress, or challenges. This gave students an opportunity to receive project feedback from peers and presenters. An informal career discussion took place mid-week where each invited presenter summarized their education and career path. Presenters openly shared personal experiences on issues not publically discussed in the field including family/career sacrifices, teaching vs research vs management pros/cons, value of post-doctoral experience, etc. Following the career synopses, students selected topics for additional round table discussions which consisted of family/career balance, challenges in a teaching career, pursuing post-doctoral positions, and obtaining funding. Social activities provided the opportunity for informal interactions in the evening.
Abstract books were presented to each participant at registration and included course schedule, participant directory, lecture slides for select topics, group activity information, and suggested readings.
RESULTS
Course notes, topic outlines, particiapnt and presenter list, and suggested readings for background information are posted on the SeaBASS website at http://www.arl.psu.edu/education.php. During the closing session, students and presenters were given the opportunityt to share their experiences and thoughts about the SeaBASS Program. The bulleted points below capture what students and presenters expressed as the highlights of the course:
• Ability to address thesis project goals and complete research.
• Meeting scientists in the field to get to know the people behind the science.
• Openness and caliber of the speakers, students, and participants in the course.
• Having the instructors there for the duration of the entire course, with enough time for discussion informally.
• Getting to know other students in the field.
• Chance to interact with people involved in both the policy and science side of the issues.
• Collegial attitude of course participants.
• The diversity of experience, research, and regional location of participants and international openness.
• Hearing about acoustic concepts from multiple perspectives.
• Fun.
SeaBASS participants were also given the opportunity to formally evaluate the course through anonymous evaluation forms. Thirty two evaluation forms were returned. Table 2 summarizes the overwhelming positive response. Additional evaluation form comments are summarized below:
Positive comments:
-Overall, the response from all participants, presenters and students alike, were positive. From the returned survey forms, 18 of the respondents listed meeting and developing relationships with other students and faculty in the field to be the most valuable aspect of the course. Ten additional respondents listed learning the fundamentals of acoustics to be most valuable.
Suggestions for improvement:
-Scheduling with the lectures ending at 5pm on Friday made it difficult for some people to get flights (10 respondents) home the same day. In future courses, we would like to extend the meeting so people can have hotel and meals covered so that they can leave either Friday evening or Saturday morning.
-Participants indicated that some of the sessions were too long, and that we might need more activities or changing rooms to break up the sessions or longer break periods between sessions (11 respondents).
-Several participants indicated that having handouts for all the lectures, as well as readings and software, available before the meeting would allow them to be better prepared to get more out of the course (9 respondents). Request to provide handouts for all of the presentations in the abstract book (7 respondents).
Suggested additional topics:
-Several students requested more hands on introductions to recording techniques and calibration, as well as a session looking at experimental design of acoustic studies.
IMPACT/APPLICATIONS
The SeaBASS program allowed for extended interaction and discussion by students with each other and with leaders in the field of marine bioacoustics to define current and future research priorities and directions in the field. Evidence of the connections and collaborations made during SeaBASS is demonstrated by two SeaBASS student initiated, online networks on Facebook (26 members) (http://www.facebook.com/#!/group.php?gid=133952333289137&v=wall&ref=ts ) and LinkedIn (14 members) (http://www.linkedin.com/groups?mostPopular=&gid=3186754). Subscribers have been using the online resources to exchange research ideas, seek feedback, solicit Matlab help, exchange information on upcoming conferences, and explore research funding opportunities.
TRANSITIONS
SeaBASS provided training for graduate students in the growing field of marine animal bioacoustics. Expertise in this area will contribute to the Navy's need to understand how sound may potentially impact marine animals, how marine animals use sound, and how to effectively monitor for presence of marine animals.
RELATED PROJECTS
Not applicable at this time.
